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Abstract
Cirques are one of the most common glacial landforms in alpine settings. They also provide important
paleoclimate information (e.g. Meierding 1984; Evans 2006). The purpose of this study is to fill in gaps in the
climate record of Iceland by conducting a quantitative analysis of cirques in three regions in Iceland:
Tröllaskagi, the East Fjords, and Vestfirðir. Iceland, located in the center of the North Atlantic Ocean, contains
many small glaciers, in addition to large ice caps. The glaciers on Iceland are particularly sensitive to variations
in oceanic and atmospheric circulation (Andresen et al. 2005; Geirsdóttir et al., 2009; Ólafsdóttir et al. 2010).
Iceland thus provides an excellent case study to examine factors influencing glacial landforms such as cirques.
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Overview and history 
The 47th Annual International Arctic Workshop will be held March 23-25, 2017, on the campus of 
the University of Buffalo. The meeting is sponsored and hosted by the University at Buffalo, 
Center for GeoHazard Studies, College of Arts and Sciences, Department of Geology, and the 
RENEW Institute. This workshop has grown out of a series of informal annual meetings started by 
John T. Andrews and sponsored by INSTAAR and other academic institutions worldwide. 
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Check-In / Registration 
Please check in or register on (1) Wednesday evening at the Icebreaker/Reception between 5:00 
– 7:00 pm in the Davis Hall Atrium (UB North Campus), or (2) Thursday morning between 8:00 – 
8:45 am in the Davis Hall Atrium. At registration those who have ordered a print version will also 
receive their printed high-resolution volume. 
 
Davis Hall 
Davis Hall is located between Putnam Way and White Road on the UB North Campus. Davis Hall 
is directly north of Jarvis Hall and east of Ketter Hall.  To view an interactive map of North 




Wireless internet access is available (“UB_Connect”). 
 
Posters 
At registration you will receive information on where to set up your poster. Please put it up as 
early as possible on the day that you are presenting, and leave it up as late as possible. There 
will be two poster sessions; one on each day of the workshop. 
 
Presentation Files (e.g., PowerPoint) 
Please load your presentation onto our computer during Check-In/Registration on Thursday or 











Arctic Workshop 2017 
Program Summary 	
Wednesday March 22 5:00-7:00	 Evening	Reception,	Check-in	&	
Registration	
Davis	Hall	Atrium		 	 	
Thursday March 23	8:00-8:45	 Check-in	&	Registration	 Davis	Hall	Atrium		 Load	presentations	onto	computer,	put	up	posters	 	8:45-9:00	 Welcome	&	Introduction	 Davis	Hall	101	9:00	 Baffin	Bay/Greenland	Paleoclimate	1	talks	 Davis	Hall	101	10:30	 30	minute	coffee	break	 Davis	Hall	Atrium	11:00	 Baffin	Bay/Greenland	Paleoclimate	2	talks	 Davis	Hall	101	12:00	 Lunch	buffet	provided	 Davis	Hall	Atrium	1:00	 Poster	Session	1	 Davis	Hall	Atrium	2:30	 Posters	and	coffee	 Davis	Hall	Atrium	3:00	 Arctic	Paleoclimate	talks	 Davis	Hall	101	4:00	 Invited	talk:	Isla	Castañeda	 Davis	Hall	101	5:00	 Happy	Hour	 Davis	Hall	Atrium	5:30	 Keynote	Talk	by	Eric	Steig	 Davis	Hall	101	6:30	 Banquet	Dinner	 Davis	Hall	Atrium		 	 		 	 	
Friday March 24	8:55-9:00	 Welcome	&	Introduction	 Davis	Hall	101	9:00	 Glacier	Dynamics	1	talks	 Davis	Hall	101	10:30	 30	minute	coffee	break	 Davis	Hall	Atrium	11:00	 Glacier	Dynamics	2	talks		 Davis	Hall	101	12:00	 Lunch	buffet	provided	 Davis	Hall	Atrium	1:00	 Poster	Session	2	 Davis	Hall	Atrium	2:30	 Posters	and	coffee	 Davis	Hall	Atrium	3:00	 Alaska	Paleoclimate	talks	 Davis	Hall	101	4:00	 Invited	talk:	Gifford	Miller	 Davis	Hall	101	5:00	 Happy	Hour	 Davis	Hall	Atrium		 	 	





PM - Wednesday March 22 5:00-7:00	 Evening	Reception,	Check-in	&	Registration	 Davis	Hall	Atrium		 Snacks	and	drinks	will	be	served,	including	beer	and	wine.				
	






































































































































































AM - Friday March 24	8:30-8:55	 Load	presentations	onto	computer,	take	down	posters,	put	up	posters	
	
Davis	Hall	Atrium	































































































































































GEOGRAPHIC VARIATION OF CIRQUES ON ICELAND: FACTORS 
INFLUENCING CIRQUE MORPHOLOGY 
 
Ipsen, Heather A.1, Principato, Sarah M.2, Grube, Rachael E.2, Lee, Jessica F.3 
 
1Department of Earth Sciences, Syracuse University  
2Department of Environmental Studies, Gettysburg College  
3Department of Geological Sciences, University of Delaware  
 
Cirques are one of the most common glacial landforms in alpine settings. 
They also provide important paleoclimate information (e.g. Meierding 1984; 
Evans 2006). The purpose of this study is to fill in gaps in the climate record of 
Iceland by conducting a quantitative analysis of cirques in three regions in 
Iceland: Tröllaskagi, the East Fjords, and Vestfirðir. Iceland, located in the center 
of the North Atlantic Ocean, contains many small glaciers, in addition to large ice 
caps. The glaciers on Iceland are particularly sensitive to variations in oceanic 
and atmospheric circulation (Andresen et al. 2005; Geirsdóttir et al., 2009; 
Ólafsdóttir et al. 2010). Iceland thus provides an excellent case study to examine 
factors influencing glacial landforms such as cirques. 
Our study identifies at least 483 cirques using Google Earth and the 
National Land Survey of Iceland Map Viewer. We use ArcGIS to measure length, 
width, aspect, latitude and distance to coastline of each cirque. A slope raster is 
constructed from the first derivative of the Digital Elevation Model (DEM) of the 
study area in order to determine the location of the headwall, cirque floor, and 
toewall of each cirque. Paleo-equilibrium-line altitudes (ELAs) of paleo-cirque 
glaciers are calculated using the altitude-ratio method, the cirque floor method, 
and a minimum point method (e.g. Meierding 1982; Porter 2001; Principato and 
Lee 2014). We compute average aspect using an inverse tangent function based 
on lines constructed for the altitude-ratio method. 
The mean paleo-ELA values in Tröllaskagi, the East Fjords, and Vestfirðir 
are approximately 788 m, 643 m, and 408 m, respectively. Interpolation maps of 
ELA distributions in all three regions demonstrate a positive relationship between 
paleo-ELA and distance to coastline. There is a negative relationship between 
paleo-ELA and latitude in Tröllaskagi and Vestfirðir, but no relationship exists in 
the East Fjords. The modal orientation of the cirques in Tröllaskagi and Vestfirðir 
is northeast, while the orientation of cirques in the East Fjords is north. Paleo-
wind reconstructions for the LGM show that modal aspect aligns opposite 
prevailing wind directions in each of the three regions (Bush and Philander 
1999). Cirque length is similar in Tröllaskagi and the East Fjords, but cirques are 
approximately 200 m shorter in Vestfirðir. Cirque widths are similar in all three 
regions. Comparisons with a global dataset of cirque analyses compiled by Barr 
and Spagnolo (2015) show that cirques in Iceland are generally smaller and 
more circular in shape than cirques in other regions of the world. However, 
cirques on Iceland are particularly comparable to those in Kamchatka, Russia, 
likely due to similarities in study site characteristics (e.g. influence of ocean 
currents and location on a volcanically active island).  
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Our results are significant because they reiterate the idea that access to a 
moisture source is key in determining ELA elevation (Principato and Lee 2014; 
Barr and Spagnolo 2015). Cirque aspect is influenced by wind direction, and 
cirque size and shape depends on bedrock structure. The difference in cirque 
morphometry on Iceland and globally is indicative of the importance of specific 
local weather conditions in dictating the formation and characteristics of glacial 
landforms. As previous research has shown (e.g. Barr and Spagnolo 2015; 
Delmas et al. 2015), this study also demonstrates that cirques are complex 
landforms that cannot likely be explained by a single definitive relationship 
between their formation processes and structure. 
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